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APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION

FOR BOILERPLATES AND AIRFRAMES

1. SCOPE

i. 1 Scope. - This specification defines the Flight R and D Instrumentation

performance and interface requirements for Boilerplates BP-6; BP-12;

BP-13; BP-15; BP-18; BP-22 and BP-23.

1.2 Specific Organization. - Specific instrumentation performance and

interface requirements for individual boilerplates are contained in tab

sections of this specification. As information becomes available, existing

tabs will be revised to include the latest information.

Tab A - Apollo

Tab B - Apollo

Tab C - Apollo

Tab D - Apollo

Tab E - Apollo

Tab F - Apollo

Tab G - Apollo

BOILERPLAT E BP-6

BOILERPLATE BP- 12

BOILERPLATE BP- 13

BOILERPLATE BP- 15

BOILERPLATE BP- 18

BOILERPLATE BP-22

BOILERPLAT E BP-23

2. APPLICABLE DOCUMENTS

2. I Applicability. - The following documents of the issue in effect on date

of contract unless otherwise specified, form a part of this specification to

the extent specified herein.

2. 1. 1 Non-Government Documents

SPECIFICATIONS

North American Aviation, Inc., Space and Information Systems

Division (NAA/S&ID)

MC 999-0002B Specification for Electromagnetic Interference

Control for the Apollo Spacecraft System,

dated 3 January 1963

SID 62-I001
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2.2 Precedence. - In case of conflict, the order of precedence shall be

as follows:

(a)
(b)
(c)

The contract.

This specification.

Other documents referenced herein.

3. REQUIREMENTS

3. I General. - Flight research and development instrumentation (FRDI)

shall be installed in various boilerplates for evaluation of functional opera-

tion of the boilerplate and its installed equipment. Requirements

necessary to ensure interface compatibility between this instrumentation

and the spacecraft, such as measurements to be made, and equipment

location, weight, and size limitations are listed in the various tabs.

Electromagnetic interference (EMI) measures (see document MC 999-0002B)

shall be incorporated and made compatible with research and development

instrumentation.

3.2 Interface Requirements.

3.2. 1 Mechanical.

3.2. I. 1 Location and weight. - Location, size and weigl_t limitations are

specified in applicable tabs.

3.2.2 Electrical.

3.2.2. 1 Electrical signals. - Electrical signal interfaces between the

sensor sub-systems and the telemetering and recording devices shall be

accomplished at the signal conditioning box as shown in the instrumentation

block diagram of Figure 3 of the applicable tab and the NASA detailed

instrumentation drawing referenced therein.

3.3 Environment. - All FRDI equipment shall be capable of withstanding

without damage or impairment of operation, the effects of vibration,

temperature, acceleration, pressure, acoustic noise, and other environ-

mental conditions to be encountered during the mission of the vehicle as

well as during storage and transportation.

3.4 Reliability. - The reliability of the FRDI as a system and on a

component basis shall ensure that the instrumentation will perform its

required function during the mission of the boilerplate.

SID 62-1001
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4. QUALITY ASSURANCE PROVISIONS

Not Applicable

5. PREPARATION FOR DELIVERY

Not Applicable

6. NOTES

6. 1 Intended Use. - This specification is intended to be used as the

document which describes the flight research and development instrumen-

tation performance and interface requirements.
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TAB A

APOLLO FLIGHT RESEARCH AND DEVELOPMENT

INSTRUMENTATION PERFORMANCE AND INTERFACE

SPECIFICATION FOR BOILERPLATE BP-6

Ai
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APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION FOR

BOILERPLATE BP- 6

1. SC OPE

1.1 Scope. - This specification tab defines the instrumentation performance

and interface requirements for Boilerplate BP-6.

2. APPLICABLE DOCUMENTS

2.1 Applicability. - Unless otherwise specified, the following documents of

the issue in effect on the date of contract, form a part of this specification

to the extent specified herein.

2.1. 1 Non-Government Documents.

SPECIFICA TIONS

North American Aviation, Inc., Space and Information Systems

Division (NAA/S&ID)

MC 999-0002B

SID 63-556

Specification for Electromagnetic Interference

Control for Apollo Spacecraft System, dated

3 January 1963

Apollo Measurement Requirements for

Boilerplate BP-6, dated 4 November 1963

2. 1.2 Precedence. - For this specification, the order of precedence in

case of conflict shall be as follows:

(a) The contract

(b) This specification

(c) Other documents referenced herein.

3. REQUIREMENTS

3. 1 General. - The flight research and development (l_ and D) instrumenta-

tion shall be installed on Boilerplate BP-6 in the location shown in Figure 4

A1
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and as specified in Figure 1 and Table I. The measurements to be made,

the power required and the weights of the various instrument packages shall

be as shown in Table I. The signal inputs and outputs for instrumentation

are shown in wiring diagrams (see Figures 5 through 22).

3. I. I Configuration. - The configuration of flight R and D instrumentation

shall be as shown in Figures 1 through 4.

3. 1.2 Electromagnetic Interference. - The flight R and D instrumentation

shall conform to the electromagnetic interference requirements as specified

in Specification MC 999-0002B.

3.2 Performance

3.2. 1 General. - The performance parameters for the flight research and

development instrumentation for Boilerplate BP-6 are expressed in

documents SID 62-1408 and SID 63-556.

3.3 Interface

3.3. 1 Interface Requirements. - The following paragraphs define the

requirements for electrical, mechanical, and functional interfaces for the

Apollo Flight R and D Instrumentation for BP-6.

3.3. I. 1 Interface Definition. Interface is defined as the junction point or

points within or between systems or subsystems where matching or

accommodation must be properly achieved in order to make their operation

compatible with the successful operation of all other functional entities.

3.3. 1.2 Mechanical Interface. - The Flight R and D Instrumentation

mechanical interface is definitized in Interface Control Document (ICD)

(document number to be supplied).

3.3. 1.3 Electrical Interface. The Flight R and D Instrumentation electri-

cal interface is definitized in ICD (document number to be supplied).

3.3. 1.4 Functional Interface. - The Flight R and D Instrumentation

functional interface is definitized in ICD (document number to be supplied).

4. QUALITY ASSURANCE PROVISIONS

Not Applicable

5. PREPARATION FOR DELIVERY

Not Applicable

A2
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6. NOTES

6. 1 Intended Use. - This specification is intended to be used to define the

performance requirements and interface of Flight R and D Instrumentation

for Boilerplate BP-6.

6.2 Definitions. - For purposes of this specification, the following terms

are defined.

6.2. 1 Performance. - Performance is the ability to operate and function

as an entity, without malfunctions, until the objective is accomplished.

6.2.2 Boilerplate. - Boilerplate is defined as a simulated item, including

the necessary research and development instrumentation, to make an

integrated assembly.

A3
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1 Q-BALL (1) THREE DIFFERENTIAL PRESSURE TRANSDUCERS, PART OF NOSE CONE)

2 ACCELEROMETERS (2) (Y-AXIS XL380, YL O, ZL6), AND (Z-AXIS XL380, YL 6, ZL0)

3 PITCH CONTROL MOTOR CHAMBER PRESSURE (1) (XL345, YL 0, ZL-13)

4 ESCAPE MOTOR CHAMBER PRESSURE (XL290, YL O, ZLO)

5 VIBRATION TRANSDUCER AMPLIFIER (3) (INSIDE SKIRT X L = 120) (Y-AXIS AMP YL = 25, ZL0 )

(X-AXIS AMP YL 0 ZL-25 ) (Z AXIS AMP YL 0 ZL25 )

6 VIBRATION TRANSDUCER (3) (INSIDE SKIRT - XL120, YL25, ZL0)

7 VIBRATION TRANSDUCER AMPLIFIER (3) (ON FLANGE OF TOWER LEG XL24 )

8 VIBRATION TRANSDUCER (3) (ON FLANGE OF TOWER LEG - XL9.5, YL-24 ZL-26)

9 ACCELEROMETER (4) (INSIDE C/M, (Xc78.5, YC 0, ZC21))

10 RATE GYRO (I) (THREE AXIS PKG INSIDE C/M (Xc78.5, YC O, ZC21))

11 ATTITUDE GYRO (3) (INSIDE C/M, (Xc78.5, YC 0, ZC21))

12 PRESSURE (40) (4 ON BASE OF C/M 90 ° APART).

(8 at XcS0)* *THESE PRESSURE LOCATIONS ARE SHOWN IN FIGURE Z.

(8 at XC71)*

(4 at XC79)*

(4 at XcIO0)*

13 TEMPERATURE TOWER JETTISON MOTOR EBW (XL310)

,.i I

/,

;J

L"J

Figure 1. Instrumentation Location Apollo Boilerplate BP-6

A4
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Apollo Boilerplate BP-6
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RATE

ACC

TAPE

RECC
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CONTROL
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CONTROL
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ER
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MODULATION
PACKAGE

Figure 4. Installation Configuration of Instrumentation System
Block Diagram Apollo Boilerplate B/P-6
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PINS D&A PINS B&C SIGNAL SIGNAL

To To In Out

S-C Box S-C Box S-C Box S-C Box

SZ-A, B

SZ-C, D

SZ-E, F

SZ-G, H

SZ-J, K

SZ-L, M

SZ -N, P

SZ-R, S

SZ-T, U

S2-V, W

SZ-X, Y

SZ-Z, a

SZ-b, c

S2-d, e

SZ-f, g

SZ-h, i

SZ-j, k

SZ -m, n

SZ-p, q

SZ-r, s

SZ-t, u

S2-v, w

SZ-x, y

S2-z, AA

SZ-BB, CC

SZ-DD, EE

S2 -FF, GG

SZ-HH, JJ

SZ-KK, LL

S3-A, B

$3 -C, D

S3-E, F

S3-G, H

$3 -J, K

S3-L, M

S3-N, P

S3-R, S

S3-T, U

S3-V, W

S3 -X, Y

s3-j, k
S3-Z , a

P6-A, B

P6-C, D

P6-E, F

P6-G, H

P6-J, K

P6-L, M

P6-N, P

P6-R, S

P6-T, U

P6-V, W

P6-X, Y

P6-Z, a

P6-b, c

P6-d, e

P6-f, g

P6-h i

P6-j, k

P6-m, n

P6-p, q

P6-r, s

P6-t, u

P6-v, w

P6-x, y

P6-z, AA

P6-BB, CC

P6-DD, EE

P6-FF, GG

P6-HH, JJ

P6-KK, LL

P8-h, i

P8-j, k

P8-m, n

P8-p, q

P8-r, s

P8-t, u

P8-v, w

P8-x, y

P8-z, AA

P8-BB, CC

P8-DD, EE

P8-FF , GG

P8-HH, JJ

P6-A SII-LL

P6-C Sl i-KK

P6-E Sll-JJ

P6-G SI i-HH

P6-J S11 -GG

P6-L SII-FF

P6-N SII-EE

P6-R S11 -DD

P6-T SII-CC

P6-V SII-BB

P6-X S1 1-AA

P6-Z Sll- Z

P6-b SI i- y

P6-d Sl i- x

P6-f Sl I- w

P6-h S1 i- v

P6-j Sl i- u

P6-m Sl i- t

P6-p SII- s

P6-r Sl i- r

P6-t S1 l- q

P6-v Sl 1- p

P6-x S1 1- n

P6-z Sl l- m

P6-BB S1 1 - k

P6-DD S1 1- j

P6-FF SI I- i

P6-HH Sl l- h

P6-KK SI i- g

P8-h $9- S

P8-j $9- T

P8-m $9- U

P8-p $9- v

P8-r $9- W

P8-t $9- X

P8-v $9- Y

P8-x $9- Z

P8-Z $9- a

P8-BB $9- b

P8-DD $9- c

P8-FF $9- d

P8-HH $9- e

Figure 7. Pin Assignments for

Apollo Boilerplate BP-6

AI0

Pressure Transducers
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r
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I

POWER

CONTROL

BOX

S-13 (SIG. OUT

CONN.)

Imm

I
I
I
I

GROUND

I
I

P-4

(INPUT:
SIG. CONN.)

UNCAGE + 28V

CAGE + 28V

- PWR

+ PWR

J-1

¢

ATTITUDE GYRO

"mm_

SIGNAL

CONDITIONING

BOX

(SIG.
CONN.)

S-14

_,_ (GSE MON. CONN.)

T i5V BUS 0V BUS

EL'II
I

, !

J-I •

JUNCTION BOX

J-2 J-1
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MONITOR

UNCAGE

MONITOR

Figure 11. Typical Attitude Gyro Diagram Apollo Boilerplate BP-6
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ATTITUDE GYROS (Roll, Pitch, Yaw)

,Gyro Connector Power Control Box Connector

Roll

A (+) Power J2-B

B (-) Power JZ-R

G Cage (+28 v Command) JZ-A

K Uncage (+28 v Command) JZ-N

L Common JZ-P

Pitch

J2-C

JZ-D

J2-S

JZ-T

J2-X

Note: Pin Assignments on all three gyros are the same.

Ya_vv

J2-E

JZ-F

J2-G

JZ-H

J2-U

Signal Conditioning Box Pin Assignments

Roll Attitude Gyro

M P4-A

N Sl3-n

P Sl3-m

Pitch Attitude Gryo

M P4-C

N Sl3-q

P SI3-p

H

J

R

S

Junction Box

JZ-E

JZ-N

JZ-G

JZ-F

TM

S-13C

S-14C

H

J

R

S

Junction Box

JZ-A

JZ -D

JZ-C

JZ-B

TM

C-13B

S-14B

Figure iZ. Pin Assignments for Attitude

Gyros Apollo Boilerplate BP-6
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X'DUCER

SIG

CAL

J-1

J-3

J-2

ENDEVCO
AMPLIFIER

+ 28V

NOTE: (1) ENDEVCO SYSTEM CAN ONLY BE R & Z
CALIBRATED BY GSE EQUIPMENT

(2) PIN DESIGNATIONS

ENDEVCO SYSTEM NO. 1

A S1-T RELAY K-23

D P7-2 y S-9

C P7-b y S-10

F S18-BB q P-15

n P-15

J m

F (28V X'DUCER CONN.) ]

28V BUS

SIGNAL INPUT CONN.) P7

SIGNAL

COMM.I_IBUS NO. 2 l _

-J ,

I
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OUTPUT

S-9TO TAPE

RECORDE_

!_/--s-,_(CAL.CONN.TOX'DUCER)_

" _ _GSE
MONITOR
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___ CALS,__
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COMM. BUS NO. 2

I P-15 (GSE CAL. CONN.)

SIGNAL CONDITIONING BOX

I
I
I
I
I
I

IL m i m m

ENDEVCO SYSTEM NO. 2 ENDEVCO SYSTEM NO. 3

A S1-R RELAY K-21 A S1-N RELAY K-17

D P7-a z S-9 D P7-Y AA S- 9

C P7-Z z S-10 C P7-X AA S-10

F $18-CC S P-15 F S18-DD u P-15

n P-15 n P-15

ENDEVCO SYSTEM NO. 4

A Sl-V RELAY K-24

D P7-e x S-9

t2 P7-d x S-10

F S18-EE P P-15

n P-15

ENDEVCO SYSTEM NO. 5 ENDEVCO SYSTEM NO. 6

A S,I-X RELAY K-22 A SI-Z RELAY K-18

D P7-g w S-9 D P7-1 v S-9'

C P7-f w $I0 C P7-h V S-I0
m

F S18-FF r P-15 F S18-GG t- P-15

n P-15 n - P-15

Figure 13. Typical Vibration Transducer Signal System Diagram Apollo Boilerplate BP-6
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TIMER

J-2

(X'DUCER PWR CONN)

S-3
+28V BUS

I I
28V COMMON BUS

TO SEQUENCER

+28V

(CAL COsN1N2 1 _

K-27

28V COMMON BUS

(INPUT SIG CONN) P-5

SIG. COMMON BUS NO 1

SIGNAL CONDITIONING BOX

K-29

(GSE MON CONN)

S-12

TO VCO NO 7

(SIG OUT CONN)

S-11

Figure 18. Timer Diagram Apollo Boilerplate BP-6
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SYSTEM

DONNER

Figure

#1

D P7-A S- 9 LL
E P7-B S-10 LL

F S1-A P-15 x

G $16-n P-15 y
C S-14 w +
A S-14 v -
B

#2

D P7-E S-9 JJ

E P7-F S-10 JJ
F S1-E P-15 BB

G $16-s P-15 CC

C S-14 z -
A S-14 AA +
B

#3

D PT-J S-9 GG
E P7-K S-10 GG

F S1-J P-15 FF
G $16-w P-15 GG

C S-14 t

A S-14 u
B

#4

D P7-L S-9 FF
E P7-M S-I0 FF

F SI-L S-15 HH

G $16-y P-15 JJ
C S-14 r -

A S-14 s +
B

I_. Pin Assignment Signal Conditioner Apollo Boilerplate BP-6

A22

(Page 1 of 2)
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#5

D P7-G S- 9 HH

E P7-H S-10 HH
F S1-G P-15 DD

G $16-u P-15 EE
C S-14 x -

A S-14 y +
B

//6

D P7-C S-9 KK

E P7-D S-10 KK
F S1-C P-15 z

G $16-q P-15 AA
C S-14 CC +

A S-14 BB -
B

Figure 19 o Pin Assignment Signal Conditioner Apollo Boilerplate BP-6 (Page 2 of 2)

AZ3

SID 62-1001 TAB A



z

I

>

I

k:
i

z

k

z

2:

d
z

z"
o

,¢

c¢

Z

,¢
0

r_
w

,¢

1"

n"

0
Z

V T /
\

\ /
\ /

_1 _FI

I i "I I _i

Z

0
u

8
z

--1 8S

;_V-- --1 o

e_

.,.i
o

o
r_

<

r_

6

o,1

<

<

<

o

i

_o



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

o

O

+o
E_

F '
I
I
I
I
I
I
I
I

m_
I§

I
I
I
I
I

II '_ IL

_8

O

Z
o

O
u_

>

0_6
_z

o

tlll} I

8_

f!l+l_lolol<l-1

Z
O

>_
cN (,J aa

o>

m_

o-
Z _

J Z

_ I I II---

_ _o
_U O_

u d
,._w

Oz_

®

0
Z

,.,D
I

0

0

0

r,.j
u

<

u

=

g5

SID 62-i001 TAB A



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

Z

0

5¢)

0

0" ,-...4 ,""4 ,..-.4

i i i ,,D
b--b.-,...._,..._

i I i

¢_

o__

IIIII I

_0,
II1_

O. _ _-_ ,.....4

__,
I I I

A26

,.o

_,

SID 62-I001 TAB B ._

,.0
I

O_

@

O

O

O
O_

<

°,-4

<

O

0

m

o_,-I



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

E_E_. .

I

O

<

_ O

O

Z
I-M

E_

O

N N k) N_

A,q A _

z< N N

O0 _ <

< O

¢/3

N

O <

,.d

<

<

_ _ J j

It

O
N

o

II
II

u

._

II II II

U U U

oN NN

1.15

0 0 0

II II II >"-" _> _--

0 _ ..D 0 _:)

r--. ¢,.j t-.- P,J [-.- (_] ° _ 0 .,.E)

II II II II II II II ._ II il ._ II

, N , N :_ N _._ _._

o Q _D o o E) o Q

+ , -H -H -H -H -H -H

0

• ° , ° °

0

(_

u
u

O_ O_ O_ O_

U_ U_ U_ V_

O

r_

U

,,D

II

L_

oo o-. ¢,,1

II II II

NNN

¢M

,.j ,.g

O

.pl

>

A2-7

SID 6_-I001 TAB A



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

O_ o

I

O
I--.I

<

Z _
A

<

tn
2_

E_

zN N

L_r_ ,_ <_

m_ N
N N

m
o <

r_

m
<

<

O
o

c,a

o _
o

_J

o
o
o"- (J

0
0 0

oO

c_

oo

L_

D'-

o_ _ _"

0

L_

o_

II

0
ooJ

0

0

0

II

o_

II II

N_

f',l

O
kq
1"---

O

r/l
O

O
o

o o

I

C_

• o

O

O

l:m

O
O

°_,,_

oo_-_

0 _
C) -_ 0

o N _

i1)

u'3

r_

I|

M

I r._ I

o _ o

-I-

0

c_.

o N
o d d

0

o
• _ _

Ct E--,[--, <

A28

SID 62-1001 TAB A



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

_ o o

I

O
I.--I

<

Z
O
I,.-I

N
<

0

E_
:z; ---

NZ o

Nm N _Z
_N A _

Z Z

<_ N N

m_ M
N N

m

H"

_O
<
E_

N
<

0 0
.- -_L)

_ D,-

•,_ L(h 0

_, N_-I

o 0 0

--'- ---- I_ o ,-1 ,-1

o
LO

c;

o0 oo

o
o
i__ "0
('_ o,-_

o

0

Lr} 0 _

0 ca" 0 " _o o _
L(h O [,.. 0 0 oq

" ¢'a 0" et3 L(3 Lt3 0" _0

o_ • ._ o{'_ O_ t.... L'_ ,_,

oj ojoj0

_ t-- (v') 0 0
_o _ ..o .._
(v") 0 _ _ r-.- oo _ o ¢_.}

o", 0 L-,._ ,-, 0 0 LO
II _LO LO LO

E 0 I100_ ° '1 0;x;

(D
(D .._

_u=o._ ou ®u

0

0

0

0
0

°,.._

u
0

u

.,-_

A

o

II

+
v

°,-_

N

+

0

d_

0
o,-_
4-_

u
0

AZ9

SID 6Z-1001 TAB A



NORTH AMERICAN AVIATION, INC,

SPACE and INFORMATION SYSTEMS DIVISION

I

0
I--I

E_
<

0
d

I,--I

z
oI-.t

o-- _ _:
I--I

E_

Z Z
<p_ M N

m_ M
N N

m

_ z

<

<

_O _

u'3

_ m

O u_
u_ °

o_

t-.,-

II °

O
o

O
o

O
o

5:

II 0

I-{5

t._ O °

x
0 (_ _ (_

I::£1 o '-_
"_ II _ "_ _ "_
O 0 O 0 O

O q:_ q:_ q:_ q:_

(D II II

o ,-1_1 o o o o
_ U L_ U U

oo co _. o-
;>

c; c; "_ o;

[-..

o_
f,q

@

o
o

o

..; ,_; o

°_

0 _
"_ _ 0

°_

0 "_ 0

._0 _ O0

I

u'} _ 0

4-_ .-I

A30

SID 62- I001 TAB A



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

I

0

<

2: 2:
0

0
u_ _.1
2:

E_

_ 2:
N o

> m

2: Z
<:_ N N

<

N N
N _

<

I

I

L)
>

jj ---

_ _< ,, o
,-_ _ 0 (_ _

_.-_ _ _,_._ _._ __ ;?_ _ _ _._
0 _ _ 0 _l 0

0 0

0 0

o
(y-

_ 0
o

(_

_ _ ._

A31

SID 62-I001 TAB A



NORTH AMERICAN AVIATION, INC. SPACE and INFOI_MATION SYSTEMS DIVISION

!

Z
©
I--I

<

Z

D

Z
I--I

Z_

0"

Z

L_
I-.-I

_J

P_

<
E_

Z
0

L)

Pq
A
E_
Z

0
Pq

E_

Z
0

<
L)
0

p_--_
E_

Z

0

<

E_

<

<
Z

"F>

0

O
o9

"0 '_
0 0 0

O O O

o

,..j

,_j

,_j

A

C

4_

x
O

O

u
C

o

,.g

,.g

C

A

0

_ ,,-4

0

o

bid

°,-_

h 0

o _)

_ _ 0

u'3

ID

<

C

A32

SID 62- I001 TAB A



NORTH AMERICAN AVIATION, INC. SPACE and INFORI_IATION SYSTEMS DIVISION

Z
0
I-.-I

E_
<
E_
Z

u_
Z
I--4

Z
PJ

0

>
P_
A
A
Z
<

O

<.o

Nm

A_

z5
<m

_m

do
_m

PJ

<

Z
0
I--I

O

Q

E_

_q

I--I

O
PJ

E_E_

b_

.PI

Z
o _ o

0 : o
0 ®

(_

_0
"_

Z

0
Z
<

_q

E_

<

<
Z

PJ

<
Z

g_

m

e_o
O _

O
.-4

O

O

A33

SID 62-1001, TAB A



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEMS DIVISION

TAB B

APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION FOR

BOILERPLATE BP- 1 Z

Bi

SID 62-1001 TAB B



NORTH AMERICAN AVIATION, INC.
SPACE and INFORMATION SYSTEMS DIVISION

Paragraph

i.

i.I

,

2.1

2.1.1

2.1.2

.

3.1

3.1.1

3.1.2

3.3

3.3.1

3.3.1.1

3.3.1.2

3.3.1.3

3.3.1.4

.

.

,

6.1

6.2

6.2.1

6.2.2

TABLE OF CONTENTS

Title

SCOPE

Scope

APPLICABLE DOCUMENTS

Applicability

Non-Government Documents

Precedence

REQUIREMENTS

General

Configuration

Electromagnetic Interference

PERFORMANCE

General

INTERFACE

Interface Requirements

Interface Definition

Mechanical Interface

Electrical Interface

Functional Int erfac e

QUALITY ASSURANCE PROVISIONS

PREPARATION FOR DELIVERY

NOTES . .

Intended Use

Definitions

P e rfo rmanc e

Boile rplate

Page

B1

B1

B1

B1

B1

B2

B2

B2

B2

B2

B2

B2

B2

B2

B2

B2

B3

B3

B3

B3

B3

B3

B3

B3

B3

Bii

SID 62-I001 TAB B



NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

Number

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 1 0

Figure 1 1

Figure 12

Figure 13

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Figure 18

Figure 18

Figure 19

Figure 20

FIGURES

Title

Instrumentation Sensor Location Apollo Boilerplate

BP- 12 . B4

Pressure Sensor Locations Command Module Apollo

Boilerplate BP-12 .... B5

Instrumentation Block Diagram Apollo Boilerplate

BP- 12 B6

Timer Diagram Apollo Boilerplate BP-IZ B7

Typical Attitude Oyro Diagram Apollo Boilerplate

BP-IZ . . B8

Pin Assignments for Attitude Gyro Apollo Boilerplate

BP-IZ . . B9

Rate Oyro Diagram Apollo Boilerplate BP- 1Z B 10

Typical Pressure Transducer Diagram Apollo Boiler-

plate BP-12 . BII

Pin Assignments for Pressure Transducer Apollo

Boilerplate BP-12 .... BIZ

Chamber Pressure Transducer Diagram Apollo Boiler-

plate BP-12 ....... BI3

Q-Ball Diagram Apollo Boilerplate BP-12 . BI4

Typical Accelerometer Diagram Apollo Boilerplate

BP-I2 ....... BI5

Pin Assignments for Accelerometer Apollo Boilerplate

BP-I2 (Sheet 1 of 2) . . . BI6

Pin Assignments for Acceleron_eter Apollo Boilerplate

BP-12 (Sheet 2 of 2) .... BI7

R and Z Bus Control Diagram Apollo Boilerplate BP-I2 BI8

NAA Sequencer Loading Apollo Boilerplate BP-12 BI9

C-Band Beacon No. I Apollo Boilerplate BP-12 . BY0

C-Band Beacon No. 2 Apollo Boilerplate BP-12 . BY1

Temperature System Diagram Apollo Boilerplate BP-I2

(Sheet I of 2) ...... BZZ

Temperature System Diagram Apollo Boilerplate BP-12

(Sheet 2 of 2) ...... B23

Bus A, Bus B, and Current Monitor Diagram Apollo

Boilerplate BP- 12 ..... B24

Pressure Transducer Diagram Apollo Boilerplate BP-12

(Sheet i of 6) . • . B25

Biii

SID 62-1001 TAB B



NORTH AMERICAN AVIATION, INC, SPACE and INFORMATION SYSTEMS DIVISION

FIGURES (Continued)

Number Title Page

Figure 20

Figure Z0

Figure 20

Figure Z0

Figure 20

Figure 21

Figure 22

Figure 23

Figure 24

Pressure Transducer Diagram Apollo Boilerplate BP-12

(Sheet 2 of 6) ..... B26

Pressure Transducer Diagram Apollo Boilerplate BP-IZ

(Sheet 3 of 6). . B27

Pressure Transducer Diagram Apollo Boilerplate BP-I2

(Sheet 4 of 6) .... BZ8

Pressure Transducer Diagram Apollo Boilerplate BP-IZ

(Sheet 5 of 6) ..... B29

Pressure Transducer Diagram Apollo Boilerplate BP-IZ

(Sheet 6 of 6) .... B30

R.F. Package Diagram Apollo Boilerplate BP-IZ . B31

Modulation Package Diagram Apollo Boilerplate BP-I2 B32

Tape Recorder Diagram Apollo Boilerplate BP-I2 . B33

Camera System Diagram Apollo Boilerplate BP-I2 . B34

Biv ^ ^ I I Ipll I1_ III li i llPl i--

vv.ll rioi.l! I ll-lli.

SID 62-i001 TAB B



NORTH AMERICAN AVIATION, INC. SPACE and INFOR_IATION SYSTEI_IS DIVISION

Numb e r

Table I

Table II

TABLES

Title

Flight Research and Development Instrumentation

Boilerplate BP- 12

Flight Research and Development Antennas Boilerplate
BP-12

Pag_____e

B35

B39

By

SID 62-i001 TAB B



NORTH AMERICAN

C_rlr%rlUTI ill
%.fl ,_ .

AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION FOR

BOILERPLATE BP- 12

1. SCOPE

1. 1 Scope. - This specification defines the Flight R and D Instrumentation

performance and interface requirements for Boilerplate BP-12.

2. APPLICABLE DOCUMENTS

2. 1 Applicability. - Unless otherwise specified, the following documents of

the issue in effect on the date of contract form a part of this specification

to the extent specified herein.

2. 1. 1 Non-Government Documents.

SPECIFICATIONS

North American Aviation, Inc., Space and Information Systems
Division (NAA/S&ID)

SID 63-562 Apollo Measurement Requirements

Boilerplate 12, dated 4 October 1963

MC 999-0002B Specification for Electromagnetic Inter-

ference Control for Apollo Spacecraft

System, dated 3 January 1963

INTERFACE COORDINATION DOCUMENTS

North American Aviation, Inc., Space and Information Systems

Division (NAA/S&ID)

MH01-02040-I16 Communication and Instrumentation

Equipment to Vehicle BP-12 NASA-

MSC-ESD to NAA

B1
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2. 1.3 Precedence. For this specification, the order of precedence in case

of conflict shall be as follows:

(a) The contract

(b) This specification

(c) Other documents referenced herein.

3. REQUIREMENTS

3. 1 General. - The flight research and development R & D instrumentation

shall be installed on Boilerplate BP-12 in the location shown in Figures l

and 2. The power required and the weights of the various instrument

packages, shall be as shown in Table I. The signal inputs and outputs for

instrumentation are shown in wiring diagrams (see Figures 3 through 24).

3. I. I Configuration. - The configuration of flight R and D instrumentation

shall be as shown in Figures 1 through 24.

3. 1.2 Electromagnetic Interference. - The Flight R and D Instrumentation

shall conform to the interference requirements as specified in

Specification MC 999-0002B.

3.2 Performance

3.2. I General. - The required measurement parameters for the flight

research and development instrumentation for Boilerplate 12 are expressed

in document SID 63-562.

3.3 Interface

3.3. I Interface Requirements. - The following paragraphs define the

requirements for electrical, mechanical and functional interface for the

Apollo Flight R and D Instrumentation for BP-12.

3.3. I. 1 Interface Definition. - Interface is defined as the junction point or

points within or between systems or subsystems where matching or accom-

modation must be properly achieved in order to make their operation

compatible with the successful operation of all other functional entities.

3.3. 1.2 Mechanical Interface. - The Flight R and D Instrumentation

mechanical interface is definitized in Interface Control Document (ICD

MH01-02040- 116).

B2
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3.3. 1.3 Electrical Interface. - The Flight R and D Instrumentation

electrical interface is definitized inICD (document number to be supplied).

3.3.1.4 Functional Interface. - The Flight Rand D Instrumentation

functional interface is definitized in ICD (document number to be supplied).

4. QUALITY ASSURANCE PROVISIONS

Not applicable

5. PREPARATION FOR DELIVERY

Not applicable

6. NOTES

6.1 Intended Use. - This specification is intended to be used to define the

performance and interface requirements of Flight R and D Instrumentation

for Boilerplate Number 12.

6.2 Definitions. - For purposes of this specification, the following terms
are defined.

6.2. 1 Performance. - Performance is the ability to operate and function

as an entity, without malfunctions, until the objective is accomplished.

6.2.2 Boilerplate. - Boilerplate is defined as a simulated item including

the necessary resea_'ch and development instrumentation to make an

integrated assembly.

B3
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(
X A 1483 ---_

I. Q-BALL (I) (THREE DIFFERENTIAL PRESSURE TRANSDUCERS, PART OF NOSE CONE). /_

I'\2. ACCELEROMETERS (2) (Y-AXIS XL380, YL0, ZL6), & (Z-AXIS XL380, YL 6, ZL0).

3. PITCH CONTROL MOTOR CHAMBER PRESSURE (I) (XL345, YL 0, ZL-13). --_-

4. LAUNCH ESCAPE MOTOR CHAMBER PRESSURE (1) (XL29O, YL0, ZL0). f
ir

5. LAUNCH ESCAPE TOWER CAMERA (1) (XL85).

6. COMMAND MODULE CAMERA (1) (Xc124).

7. ACCELEROMETER (4) (INSIDE C/M (X¢78.5, Yc0, Zc21).

8. RATE GYRO (1) (THREE AXIS PKG. INSIDE C/M (Xc78.5, Yc0, Zc21).

9. ATTITUDE GYRO (3) (INSIDE C/M (Xc78.5, Yc0, Zc21).

10. PRESSURES-FLUCTUATING (12)

(1 AT Xc119, ON CM 355 ° ) (2 at Xa = 881 on S/M 177 ° & 357 ° )

I1.

/
(1 AT X a = 930 ON SM 357 °) (4 at Xa = 974 on S/M 87% 177% 267% & 357 ° )7

(2 AT X c = 12 ON S/M 177 _ & 357 °) (1 at X c = 40 on C/M 357°) / "-_

(1 AT X c = 70 C/M 357 °)

PRESSURES (48) (12 ON BASE OF C/M 9O= APART).

(12 AT Xc30)

(8 AT Xc50.5)

(8 AT Xc71 )

(3 AT Xc79)

(I AT Xc80.3 )

(4 AT X¢ 100)

12. SERVICE MODULE CAMERA (I) (Xa870)

Figure 1.

xA,,33.5
Xc,33. 

xt,o 
XS 362 O0"" _ _)

/

xt -

XA 828 _ [C=_===_'_'J

X S 190

Instrumentation Sensor Location ApoLlo Boilerplate BP-lZ

B4
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+Z c 0 =

+Yc 90°
I

VIEW LOOKING AFT

SIDE VIEW

O 0 _ 100

O

O

O O

79

O O _71

O
O

0 0 0 0
o o 3O

Figure 2. Pressure Sensor Location Apollo Boilerplate BP12
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J-1

TIMER

J-2

_-'_'- GND

STRAP

(X'DUCER

PWR CONN)

(CAL CONN)

(CAL CONN)

;Vi
B !A!

+28V

(SIG IN CONN)

28V BUS

HI
I 28V COMM BUS

K-27 _ K-29

L
]

SIG COMM NO. 1

SIGNAL
CONDITIONING BOX

]

_S_1 TOVCO NO. 7

1 (SIG

OUT CONN)

LES
SEQUENCER

Figure4. Timer Diagram Apollo Bo;lerplote BP-12
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ATTITUDE GYROS:

Gyros)
Roll, Pitch, Yaw (Same Pin Assignment on All Three

POWER CONTROL BOX CONN.

A (+) Power

B (-) Power

G Cage (+28V Command)

K Uncage (+28V Command)

L Common

Roll Pitch Yaw

J2-B J2-C J2-E

J2-R J2-D J2-F

J2-A J2-S J2-G

J2-N J2-T J2-H

J2-P J2-X J2-U

SIGNAL CONDITIONING BOX PIN ASSIGNMENTS

Roll Attitude Gyro Pitch Attitude Gyro

M P4-C

N Sl3-q

P Sl3-p

H To Junction Box J2-A

J To Junction Box J2-D

R To Junction Box J2-C

S To Junction Box J2-B

To TM S-13 B

S-14 B

M P4-A

N S-13-n

P S-13-m

H To Junction Box J2-J

J To Junction Box J2-M

R To Junction Box J2-L

S To Junction Box J2-K

To TM S-13 C

S-14 A

YAW ATTITUDE GYRO

M P4-E

N Sl3-s

P Sl3-r

H To Junction Box J2-E

J To Junction Box J2'-N

R To Junction Box J2-G

S To Junction Box J2-F

To TM S-13 C

S-14 C

Figure 6. Pin Assignments for Attitude Gyros

Apollo Boilerplate 12
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PRESSURE

X'DUCER

J1

A

D

E

F

B

C

(X'DUCER
PWR CONN)
S-2 OR S-3

-28V V+28V

L_

(INPUT

SIGNAL
CONN.)
P6 OR P8

+SIG (
-SIG

(SIGNAL COND. BOX)

+28V COMM. BUS

+28V BUS

L
#I (SIGNAL
COMMON BUS

(GSE MONITOR CONN.)
S-12 OR S-I0

"-_TO COMMUTATOR (T/M)

(SIGNAL OUT CONN.)
S-11 OR S-9

I
.J

NOTE: FOR INDIVIDUAL PIN DESIGNATIONS
SEE

Figure 8. Typical Pressure Transducer Diagram Apollo BoHerplate BP-12
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PRESSURE PINS D&A PINS B&C SIGNAL in SIGNAL out

X'DUCER To S-C Box To S-C Box S-C Box S-C Box

1 SZ-A, B P6-A, B

2 $2-C, D P6-C, D

3 SZ-E, F P6-E, F

4 S2-G, H P6-G, H

5 SZ-J, K P6-J, K

6 S2-L, E4 P6-L, M

7 SZ-N, P P6-N, P

88 S2-R, S P6-R, S

9 SZ-T, U P6-T, U

I0 SR-V, W P6-V, W

ii SZ-X, Y P6-X, Y

12 SZ-Z, a P6-Z, a

13 SZ-h, c P6-b, c

14 SZ-d, e P6-d, e

15 SZ-f, g P6-f, g

16 SZ-h, i P6-h, i

17 SZ-j, k P6-j, k

18 SZ-m, n P6-m, n

19 SZ-p, q P6-p, q

20 SZ-r, s P6-r, s

Z1 SZ-t, u P6-t, u

2Z S2-v, w P6-v, w

Z3 SZ-x, y P6-x, y

24 SZ-z, AA P6-z, AA

Z5 SZ-BB, CC P6-BB, CC

26 S2-DD, EE P6-DD, EE

Z7 SZ-FF, GG P6-FF, GG

Z8 SZ-HH, JJ P6-HH, JJ

Z9 SZ-KK, LL P6-DD, LL

30 S3-A, B P8-h, i

31 $3-C, D P8-j, k

32 S3-E, F P8-m, n

33 S3-G, H PS-p, q

34 S3-J, K P8-r, s

35 S3-L, IV[ PS-t, u

36 S3-N, P P8-v, w

37 S3-R, S PSrx, y

38 S3-T, U PS-z, AA

39 S3-V, W P8,BB, CC

40 S3-X, Y P8-DD, EE

Interior Temp. S3-z, AA PS-f, g

Figure 9. Pin Assignments for

Apollo Boilerplate No.

BI2

P6-A S11 -LL

P6- C S11 -KK

P6-E SII-JJ

P6-G S11 -HH

P6-J S11 -GG

P6-L SII-FF

P6-Nq SII-EE

P6-R S11 -DD

P6-T SII-CC

P6-V SII-BB

P6- X S11 -AA

P6-Z SII-Z

P6-b Sll-y

P6-d Sll-x

P6-f Sll-w

P6-h Sll-v

P6-j S11 -u

P6-m Sll-t

P6-p Sll-s

P6-r Sll-r

P6-t Sll-q

P6-.v S11 -p

P6-x Sll-n

P6-z SII -m

P6-BB Sll-k

P6-DD S11 -j

P6-FF Sll-i

P6-HH S11 -h

P6-KK SI I -g

P8-h $9 -S

PS-j $9 -T

P8-m $9 -U

P8-p $9 -v

P8-r S9 -'W

P8-t $9 -X

P8-v $9 -Y

P8-x $9 -Z

P8-Z Sg-a

PS-BB Sg-b

PS-DD $9 -c

P8-f $9 -R

Pressure Transducer

12

SID 62-1001 TAB B



d
Z

0

I-

Z

IZ
iii

"r
i-

0
Z

66
U U
>, >

g o
c,_ U
+

×° I I

° ,
(.D i

Z

o

rm

z

r...

i i ,,

!

I N o .-- _"2". I

©©m
_U

r_ _ _ U

oi,i

"a:: ,,_ LLJ

.-r- r'v x./
(D I:}- (D

v"

_.-_0

:::DO

'_ " I.I..I I.f)

(NI

E

E
I--

]
,.Q
E

6

°_
1.1_

_0

8
0

Mp



Z

o

Z
o

IZ

Z
,,-i

0
Z

0

I-

Z

U

IK
iii

I

E

0

Z

L

iil

u

m

¢

;
0

I

,4



Z
o

Z
o

m
o
r,,
Z

_D

_0

0
Z

Z

0

I-
,<

>

Z

U

iii

I

H

n,

0

Z

0

0

I

Z
0

D
0

© ©

.......

c_

d
Z

o

X
0
_3Q

z

z
0

z
0

._J

z

L L
Z
Z
0
u

z

i

CX

(

0

\

Z
z
0
U

_d

I---

--1

(D

C3

0

Z
Z
0
U

/

[/ /
+11 I

>,

I

t I '

I

i

I

q_

2

2

E

2

<

0)

._g



NORTH AMERICAN

......
I II,,#IL.II i IflL-

AVIATION, INC. SPACE and INFORNIATION SYSTENIS DIVISION

SYSTEM

DONNER

#i

D

E

F

G

C

A

B

#2

D

E

F

G

C

A

B

#3

D

E

F

G

C

A

B

#4

D

E

F

G

C

A

B

#5

D

E

F

G

C

A

B

SIGNAL CONDITIONER

CONNECTOR ASSIGNMENT

P7 -A

P7 -B

S1 -A

Sl6-n

S-9 LL

S-10 LL

P-15 x

P-15 y

S-14 w

S-14 v

P7 -E

P7 -F

S1 -E

SI6-s

S-9 J3

S-10 JJ

P-15 BB

P-15 CC

S-14 z

S-14 AA

P7-J

P7 -K

S1 -J

SI6-w

S-9 GG

S-10 GG

P-15 FF

P-15 GG

S-14 t

S-14 u

PT-L S-9 FF

PT-M S-10 FF

SI-L S- 15 HH'

Sl6-y P-15 JJ

S-14 r

S-14 s

P7-G

P7 -H

S1 -G

Sl6-u

S-9 HH

S-10 HH

P-15 DD

P-15 EE

P-14 x

S-14 y

Figure 13. Pin Assignments for Accelerometer

Apollo Boilerplate BP-I2 (Sheet 1 of 2)

BI6

VCO No. 8

VCO No. 6

VCO No. 5

VCO No. 1 1

VCO No. 9

/'%/_iI1 I PIl_ IPIl-I-i - •

I.,li_I/i 11 II./IL--II I Irll.
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SYSTEM

DONNER

#6

D

E

F

G

C

A

B

SIGNAL CONDITIONER

CONNECTOR ASSIGNMENT

P7-C S-9 KK

P7-D S-10 KK

SI-C P-15 z

Sl6-q P-15 AA

S-14 CC

S-14 BB

VCO No. i0

Figure 13. Pin Assignments for Accelerometer

Apollo Boilerplate BP-I2 (Sheet Z of 2)
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Figure2.Z.Modulation package Diagram Apollo Boilerplate BP-12
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APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION FOR

BOILERPLATE BP- 13

1. SCOPE

I. 1 Scope. - This specification defines the flight R and D instrumentation

performance and interface requirements for Boilerplate BP-13.

2. APPLICABLE DOCUMENTS

2. 1 Applicability. - Unless otherwise specified, the following documents of

the issue in effect on the date of contract form a part of this specification to

the extent specified herein.

2. I.I Non-Government Documents.

SPECIFICATIONS

North American Aviation, Inc. , Space and Information Systems

Division, (NAA/S&ID)

SID 63- 563

MC 999-000ZB

Z. I. Z Other Documents.

Apollo Measurement Requirements

Boilerplate 13, dated 27 September 1963

Specification for Electromagnetic Interfer-

ence Control for Apollo Spacecraft System,

dated 3 January 1963

INTERFACE COORDINATION DOCUMENTS

North American Aviation, Inc., Space and Information Systems

Division, (NAA/S&ID)

MH01-02041-116

MH01- 0Z04g- II 6

Communication and Instrumentation to

Command Module Structure (Xc=14.07

to Xc-48. 50) BP-13 ESD-NAA

Communication and Instrumentation to

Command Module Structure (Xc=38. 13)

BP-13 ESD-NAA

C I m^ | II'Tlr'lLl_ll, l"l"l A I

TIJ_.._'ll I"II |liJli=.i I II |I II_
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MH01-02043-116 Communication and Instrumentation to

Command Module Structure (Xc=26. 13)

BP-13 ESD-NAA

MH01-02044-I 16 Communication and Instrumentation to

Command Module Structure (Xc=48.50)

BP-13 ESD-NAA

MH01-02045-I 16 Communication and Instrumentation to

Command Module Structure (Xc=82.75)
ESD-NAA

2. 1.3 Precedence. - For this specification the order of precedence in case

of conflict shall be as follows:

(a) The contract

(b) This specification

(c) Other documents referenced herein.

3. REQUIREMENTS

3. I General. - The flight research and development (R and D) instrument-

ation shall be installed on boilerplate BP-13 in the location shown in figure

(to be supplied). The measurements to be made, the power required and the

weights of the various instrument packages shall be as shown in Table I.

The signal inputs and outputs per instrumentation are shown in wiring diagrams.

(See Figures l through 20).

3. I. i Configuration. - The configuration of flight R and D instrumentation

shall be as shown in Figures l through 20.

3.1.2 Electroma_netic Interference. - To be supplied.

3.2 PERFORMANCE

3.2. 1 General.-. The measurement parameters for the flight research and

development instrumentation for Boilerplate 13 are expressed in document

SID 63-563.

3.3 INTERFACE

3.3. 1 Interface Requirements. - The following paragraphs define the

rec_uirements for electrical, mechanical and functional interface for the

Apollo Flight R and D instrumentation for BP-13.

C2

SID 62-1001
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3.3. I. I Interface Definition. - Interface is defined as the junction point or

points within or between systems or subsystems where matching or accom-

modations must be properly achieved in order to make their operation

compatible with the successful operation of all other functional entities.

3.3. I. 2 Mechanical Interface. - The flight R& D Instrumentation mechanical

interface is definitized in Interface Control Documents (ICD's)

MHOI - 02041 - 116; MHOI - 02042 - 116; MHOI - 02043 - 116;

MHOI - 02044- 116; and MHOI - 02045 - 116.

3.3. i. 3 Electrical Interface. - The flight R& D Instrumentation electrical

interface is definitized in ICD (document number to be supplied).

3.3. I. 4 Functional Interface. - The flight R& D instrumentation functional

interface is definitized in ICD (document number to be supplied).

4. QUALITY ASSURANCE PROVISIONS

Not Applicable

5. PREPARATION FOR DELIVERY

Not Applicable

6. NOTES

6.1 Intended Use. - This specification is intended to be used to define the

performance and interface requirements of flight R& D instrumentation for

Boilerplate 13.

6. Z Definitions. - For purposes of this specification, the following terms

are defined.

6.2.1 Performance. - Performance is the ability to operate and function as

an entity, without malfunctions, until the objective is accomplished.

6.2. Z Boilerplate. Boilerplate is defined as a simulated item including

the necessary research and development instrumentation to make an

integrated assembly.
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APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION FOR

BOILERPLATE BP-I 5

i. SCOPE

i. i Scope. - This specification tab defines the flight research and develop-

ment instrumentation performance and interface requirements for Boiler-

plate BP-15.

2. APPLICABLE DOCUMENTS

2. 1 Applicability. - Unless otherwise specified, the following documents of

the issue in effect on the date of contract, form a part of this specification

to the extent specified herein.

2. I. 1 Non-Government Documents

SPECIFICATIONS

North American Aviation, Inc., Space and Information Systems Division

(NAA/S&ID)

SID 63-565 Apollo Measurement Requirements for

Boilerplate BP-15, dated 14 October 1963

MC 999-0002B Specification for Electromagnetic Interference

Control for Apollo Spacecraft System, dated

3 January 1963

2. 1.2 Other Documents

INTERFACE CONTROL DOCUMENTS

North American Aviation, Inc., Space and Information Systems Division

(NAA / S &ID)

D1
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MH01-02050-I 16 Communication and Instrumentation to

C >remand Module Structure (X c = 38. 13)

BP-15 ESD-NAA

MH01-02051-I16 Communication and Instrumentation to Command

Module Structure (X c = 26. 13) BP-15 ESD-NAA

MH01-02052-I16 Communication and Instrumentation to

Command Module Structure (X c = 48. 50)
BP-15 ESD-NAA

MH01-02053- 116 Communication and Instrumentation to

Command Module Structure (X c = 8Z. 75)
BP-15 ESD-NAA

Z. i. 3 Precedence. - For this specification, the order of precedence in

case of conflict shall be as follows:

(a) The contract

(b) This specification

(c) Other documents referenced herein

3. R._QUIREMENTS

3.1 General. The flight research and development (RandD) instrumenta-

tion shall be installed on Boilerplate BP-15 in the location shown in Figure

(to be supplied). The power required and the weights of the various

instrument packages, shall be as shown in Table (to be supplied). The

signal inputs and outputs for instrumentation are shown in wiring diagrams

(see Figures 1 through 22).

3. I. i Configuration. - The configuration of flight R and D instrumentation

shall be as shown in Figures (to be supplied).

3. 1.2 Electromagnetic Interference. - The flight R and D instrumentation

shall conform to the electromagnetic interference requirements as specified

in Specification MC 999-0002B.

3. Z PERFORMANCE

3. Z. 1 General. - The measurement parameters for the flight research and

development instrumentation for Boilerplate BP-15 are expressed in

document SID 63- 565.

D2
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3. 3 INTERFACE

3. 3. 1 Interface Requirements. - The following paragraphs define the

requirements for electrical and functional interface for the Apollo Flight

R and D Instrumentation for BP-15.

3. 3. i. 1 Interface Definition. - Interface is defined as the junction point or

points within or between systems or subsystems where matching or accom-

modation must be properly achieved in order to make their operation

compatible with the successful operation of all other functional entities.

3. 3. i. 2 Mechanical Interface. - The Flight R and D Instrumentation

Mechanical interface is definitized in Interface Control Documents (ICD's)

MH01-02050-116; MH01-02051-I 16; MH01-02052- 116; and MH01-02053-116.

3. 3. I. 3 Electrical Interface. - The Flight R and D Instrumentation electrical

interface is definitized in ICD (document number to be supplied).

3. 3. i. 4 Functional Interface. The Flight R and D Instrumentation functional

interface is definitized in ICD (document number to be supplied).

4. QUALITY ASSURANCE PROVISIONS

Not applicable.

5. PREPARATION FOR DELIVERY

Not applicable.

6. NOTES

6. 1 Intended Use. - This specification is intended to be used to define the

performance and interface requirements of Flight R & D Instrumentation

for Boilerplate BP-15.

6. Z Definitions. - For purposes of this specification, the following terms

are defined.

6. 2. 1 Performance.- Performance is the ability to operate and function as

an entity, without malfunctions, until the objective is accomplished.

D3
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6. 2. 3 Boilerplate. - Boilerplate is defined as a simulated item, including

the necessary research and development instrumentation, to make an

integrated assembly.
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TAB G

APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION

FOR BOILERPLATE BP-23
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APOLLO FLIGHT RESEARCH AND DEVELOPMENT INSTRUMENTATION

PERFORMANCE AND INTERFACE SPECIFICATION FOR

BOILERPLATE BP-23

I. SCOPE

1.1 Scope. - This specification defines the Flight R and D Instrumentation

performance and interface requirements for Boilerplate BP-23.

2. APPLICABLE DOCUMENTS

2. 1 Applicability. - The following documents of the issue in effect on the

date of contract, form a part of this specification to the extent specified

herein.

2. I. 1 Non-Government Documents.

SPECIFICATIONS

North American Aviation, Inc., Space and Information Systems

Division (NAA/S&ID)

SID 63-573 Apollo Measurement Requirements for

Boilerplate BP-23, dated 21 June 1963

2. 1.2 Precedence. - For this specification,

case of conflict shall be as follows:

(a)
(b)
(c)

the order of precedence in

The contract

This specification

Other documents referenced herein.

3. REQUIREMENTS

3. 1 General. - Boilerplate BP-23 shall be used as a backup end item in

the event of a scrub or failure of Boilerplate BP-6 or BP-12.

4. QUALITY ASSURANCE PROVISIONS

Not Applicable

G1
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5. PREPARATION FOR DELIVERY

Not Applicable

6. NOTES

6. 1 Intended Use. - This specification is intended to be used to define the

performance and interface requirements for Flight R and D Instrumentation

for Boilerplate BP-23.
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